Exercise is physical stress which potentially causes disruption of homeostasis, especially in sports that is excessively done. Weight Training (LB) and Aquarobic Exercise (LA) can be modulators of handling stress. This research aimed at investigating the effect of the difference between LB and LA to physical stress in obese women. The study was conducted in 2014. The method used randomized experimental pretest-posttest control group design in 36 obese women, aged 45-50 years who were divided into 3 groups, group LB 50% RM, 3 sets, 12 repetition, treatment two times a day for 8 weeks (n = 12), LA 75% HRmax, treatment 2 days for 8 weeks (n = 12) and control group (n = 12). Body Mass Index (BMI) and cortisol levels were measured before and after the treatment. Hypothesis testing was conducted using test (One-Way ANOVA and Kruskal-Wallis) and the mean difference test (Tukey HSD and Mann Whitney's). The results of BMI is increased in the WT group and is decreased in LA group as compared to control group (p <0.05). The decrease of cortisol level is higher than in LA and LB group and controls (p <0.05). LB and LA affect the physical stress that is characterized by the increase in cortisol levels in obese women. Conclusion: LB is more dominant than LA in increasing physical stress.
Introduction
Each hormone has a specific function in controlling metabolic; hormonal function is not only influenced by its level but also influenced by many factors, among others: the conditions of the hormone receptors, other hormones, and other metabolic regulators. Sport is one of the physiological stimuli which involves all systems of the body, including muscular system, nervous system and metabolism of the hormone system (Mosavat et al, 2013) and also serves as a very efficient method in controlling stress (Han et al, 2011) . Sport can play a role to control neurohormonal, autonomic nervous and behavioral responses of physical and psychological stress. Well-conducted sport has a very important role in improving the health both physically and psychologically, physical fitness, mood and reduce anxiety and prevent depression. Sports with a heavy dose of risk lead to dehydration, assumption that cortisol role in regulating tissue recovery and repair of damaged tissue (Abd El-Kader, 2011; Westerlind et al, 2012) . The effect of weight training and aquarobic exercise toward the cortisol levels are still unclear, it is partly influenced by the intensity and load of the exercise. Lately, it is reported that weight training is done repeatedly can increase cortisol levels in the blood is higher than the maximum isotonic exercises (Beaven et al, 2008) .
Method
This study was an experimental study with randomized pre-test post-test control group design (Kraemer et al, 2007) . The study employed this design with the intention to: 1) see the expected changes in the experiment group and the control group, 2) firmly investigate the effects of changes before (pre-test) and after treatment (post-test) in the experiment group or the control group, 3) minimize external factors that are not controlled and can interfere observations (Dahlan MS, 2006) . The experiment groups were divided into 2 groups: the treatment group P1 with weight training (LB), the treatment group P2 with aquarobics practice (LA) and the control group (K) was not given any training. The study population was obese and healthy women between 45-50 years old in Central Java with a BMI> 30 kg / m2 (Lúcio et al. 2013) . The inclusion criteria included female, 45-50 years old, did not have a history of threatening diseases (heart disease, hepatitis, surgery, chronic asthma, etc.), psychologically healthy and willing to sign informed consent. The exclusion criteria specified were taking medications immunostimulant or immunodepresant, had total cholesterol levels> 200 mg / dL, LDL cholesterol> 150mg / dL and triglyceride levels> 200 mg / dL and blood sugar levels (sugar fasting> 110 (mg / dL) . "Drop out" was taken when the subject did not follow the practice more than twice or when the subjects were sick proven by a medical certificate and the subject was died.
Materials and instruments for data collection in this study were height scale "SMIC ZT 120" with the accuracy scale of 0.1 cm, weight scale "SMIC ZT 120" with accuracy scale 0,01kg, heart rate recording devices polygreen KP-6230 and omron HR-100C, stopwatch the HPA axis (Crowley, 2008) . The activity in hypothalamus puitutary adrenal axis (HPA) raises conditioning stimuli in the groove limbic hypothalamus puitutary Adrenal Axis (LHPA axis), then stimulates the hypothalamus and causes the discretion of hormone corticotrophin releasing hormone (CRH), stimulating the hypothalamus to the secretion of ACTH. The increase of secretion of ACTH causes the secretion of cortisol to rise. Hormones are released to maintain homeostasis in the face of stress physically and psychologically. Increased cortisol in some extent is used as an attempt to cope with new demands with the increase in energy demand caused by stressors sports (Astracane, 2007) , while both stressors affect the increasing system of cardiorespiratory and neuro-hormonal, as a reflection of the response of the nervous system of autonomy (Autonomic nervous system / ANS), one of which is the sympathetic nervous system (sympathetic nervous system / SNS) (Vink et al, 2013) .
Cortisol is a hormone secreted by the adrenal glands due to stress or other chemical signals. While training, the body is not in a state of homeostasis. Therefore, it is perceived as stress inducing for the hormone cortisol in the body. Exercise is a situation where a stressful situation that has been shown to cause inflammatory condition changes with the alteration in immune cells resembling the time of the damage to muscles and immune acute phase. The condition causes increased secretion of cortisol in the body by the adrenal glands. Cortisol response to exercise depends on the duration and intensity of exercise. In general, exercises performed with such moderate intensity aerobic activity will not create changes in cortisol levels in the body (Berg.K.Kupzyk, 2009 ). Besides being influenced by the intensity and duration of exercise, cortisol responses are also influenced by the fitness status, nutritional status, and the body's circadian rhythms (Beaven et al, 2008) . Based on this research, it is found that an increase in cortisol secretion is influenced by the intensity of the exercise with the lipolysis, proteolysis and cytogenesis. The increase of cortisol occurs after a workout with a long duration such as marathons or intensive resistance training. Cortisol levels also increase approximately 2 hours after exercise with the timer tool "Citizen" with accuracy scale of 0.01 seconds, skinfold calipers with accuracy scale of 0.1 mm, EDTA tube, a set of Immunoassay, ELISA suite of tools, the blood-making tool, a set of weight training and compact disc.
For data collection techniques, the collected data was primary data obtained from measurements of biochemical and anthropometric examination. Blood samples were taken from the vein blood vessels which were then inserted into EDTA tube. The blood samples were examined by immunoassay to calculate cortisol levels using ECLIA/ ELISA method. The calculation of the heart rate was conducted by recording the time of heartbeat achievement at the beginning of exercise to complete the exercise and postexercise (recovery). The monitoring of heart rate before exercise was done from the start to the finishing of practice through observing each practice session during the 8 weeks of treatment. Data collection technique was conducted by recording the subjects' heart rate before the exercise in a sitting position, then the subject did 5-10 minute warming up. The heartbeat was recorded again every 5 minutes until it returned to the initial heart rate before exercise in a sitting position. By the time of the study, subjects were divided into 3 groups, group LB with intensity of 75% RM frequency of once in two days, 12 repetition, 3 sets for each movement for 8 weeks. Second group was the group LA with intensity of 75% HRmaks frequency of once in two days for 8 weeks. And the third was a control group without treatment. LB on the study includes upperbody and lowerbody movement. Upperbody movement consisted of six movements of the bench press (barbell), seated rows, biceps curl dumbbells, doumbbell shoulder press, lat pulldown and triceps pushdown. Lowerbody movement consisted of six movements of leg press, leg curl (hamstrings), leg extension (quadriceps), calf raises, abdominal crunch and lower leg raises (Scott et al, 2011) . The intensity of exercise in this study was 75% RM, 3 sets / 12 repetitions a frequency of once in two days for 8 weeks. LA Program included movements of aquarun, aquajogging and Aquafun (William et al, 2010) .
For data analysis, the data were samples' height, weight, BMI, and cortisol levels. The data had been processed, edited, tabulated and analyzed with the following stages: data that was presented in nominal and ordinal frequency distribution, data that was presented in the interval and the ratio of mean and standard deviation was then presented in the form of graphs and tables. The test of hypothesis was conducted through normality test data with the Shapiro-Wilk test and homogeneity test was conducted through a homogeneity test of variance Levene statistics against data. Normal distribution of data (p> 0.05) and variants of homogeneous data were analyzed by parametric one-way ANOVA followed by Tukey HSD post hoc test (significantly different). Distributed data was not normal (p <0.05) or a variant not homogeneous done by non-parametric analysis using the Kruskal-Wallis test and Mann continued test-Whitney. The multivariate analysis was conducted to determine the effect of multiple factors to simultaneously decrease obesity and increase bone remodeling, and to determine the most dominant factors of all the variables (Dahlan MS, 2006 
Results and Discussion
The summary of research activities was stated in the Consolidated Report of Trial (Consort) presented in Figure 1 . Sixty people attended socialization and guidance prior to the study to obtain informed consent, 42 people expressed willingness to participate in research. Screening process was conducted through a process of inclusion and exclusion including by examining electrocardiographic (ECG), lipid profile, photos rongten pelvis, percent body fat, and BMI. Thirty six eligible subjects were randomly selected which were qualified for inclusion and exclusion standards. The subjects were then divided into 3 groups: group 1 (P1) LB, group 2 (P2) LA and a control group without treatment, each group consisted of 12 people. Treatment was given for 8 weeks. Before the treatment, preliminary tests (pre-test) was conducted and after 8 weeks of treatment, a final test (post-test) was also carried out.
The mean of age on subjects, the intake of energy, protein, fat intake, height, weight and body fat percentage before treatment in all groups were not statistically significant. The recommendation for dietary allowance for Indonesia based on the level of age and sex is that the energy requirement for women aged 30-49 years is 2.625kkal, 65g protein, 73g fat and energy requirements for women aged 50-64 is 2.325kkal, 65g protein and 65g fat. In this study, measurement of food intake using a 24-hour food recall was based on the calculation software nutrisoft note that the level of consumption of energy, protein and fat in their respective groups was not significant (p> 0.05). The results show that in all groups of food intake during the treatment is the same (Table. 1). The BMI of the LB group (31.72 ± 1.13), LA (31.29 ± 0.98) and control group (32.47 ± 1.55), IMT different test subjects before treatment show no significant difference (p> 0.05). The mean of BMI after 8 weeks of treatment in the LB group (32.86 ± 0.93), LA (30.29 ± 1.15) and control group (32.46 ± 1.54), IMT different test after treatment and delta BMI between groups show significant differences (p <0.05) (Fig.2) . The mean of cortisol levels before treatment in the LB group (9.67 ± 3.37), LA (9.55 ± 2.17) and control group (7.70 ± 1.65), and different test subjects cortisol levels before treatment shows no significant difference (p> 0.05). The mean cortisol levels after 8 weeks of treatment in the LB group (8.60 ± 3.51), LA (5.91 ± 1.98) and control group (9.79 ± 1.44) different test cortisol levels after treatment show significant difference (p <0.05). Different test of delta cortisol levels between the treatment groups shows significant difference between treatment groups (p <0.05) (Figure 3 ). The mean of cortisol levels are presented in Table. 2 In this study, the changes in BMI at LB and LA are significantly different (p = 0.000). In the group of LB, IMT is increased. In contrary, IMT is declined in the LA group. Increased IMT on LB group is associated with increased body weight (Reid 2008) . LB gives a direct influence on muscles, namely the addition of sarcomeres and the number of muscle fibers (filaments of actin and myosin are needed in muscle contraction). The addition of new muscle fibers causes increased muscle strength resulting in weight gain. Other studies have reported that muscle glycogen was increased from the normal price of 13-15 g / kg of muscle to 40 g / kg of muscle or 2.5 times more is needed by the body (Rose & Richter, 2009) .
Reductions in BMI in LA are due to weight loss and body composition changes, large amount of water loss, electrolytes, minerals and proteins that are fat tissue accompanied by the use of liver and muscle glycogen stores. For every gram of glycogen lost, there will be loss of water as much as 2.5 grams. Contraction of skeletal muscle (40%) of all body tissues requires energy source intake (Burd et al, 2009 ). In phyisio-biology, skeletal muscle energy reserves to meet the energy needs during a contraction. One of the fulfillments of these sources is through the mechanism of lipolysis. Lipolysis occurs by exposure to epinephrine through the mechanism of activity of beta adrenergic response is secreted during stress on physical exercise and immediately after exercise (Kim et al, 2009 ). The increase of lipolysis in physical exercise can reduce fat content in adipocyte that adipocyte cells to shrink, further adipocyte size reduction causes a decrease in fat tissue mass. Energy used for aerobic exercise comes primarily from fat, because fat will produce more energy than carbohydrates or protein (Punyadeera et al, 2005) . The results of this study support the previous research that physical exercise 25% -60% VO 2 max increases fat oxidation in 5-10 times. Increased lipolysis occurs after 30 minutes in subjects who are not trained, slowly approaching slower lipolysis (Laye et al, 2010; Manning, 2011) .
Weight training and aquarobic exercises are a stress which proves that it can cause inflammation in the body; causing changes in the immune cells from infection and muscle damage. The cortisol increase concentrations during exercise done in a long duration due to the accumulation of increased stress. This is related to the function of cortisol as an antiinflammatory and anti-immunosuppressive. Long practice will reduce muscle glycogen reserves, and it will stimulate increased secretion of cortisol because cortisol plays a role in maintaining blood glucose levels. Increased secretion of cortisol is a common response to stress. Therefore, in a light workout in which the stress level low, cortisol levels does not change significantly. On the other hand, during strenuous exercise in which the maximum stress level then cortisol levels will rise. Cortisol at practice will affect gluconeogenic in the liver that can increase the formation of glucose from sources nonkarbohidrat (fat and protein) so as to make glucose as metabolic fuel (gluconeogenesis) (Miyata et al,2011; Ramudu et al, 2008) .
The increase of cortisol levels in this study is due to the mechanism of the body who they in response to stress biologically that people are closely related to the interaction of neuroendocrine and immune responses. Management cell, which means the cells can function properly and create smooth communication between cells, allows optimal functioning tissue and organs in order to respond to the stress or environmental changes inside and outside the body. Cell interactions involves the endocrine system such as the axis of the Hypothalamic-Pituitary-Thyroid (HHT), Hypothalamic-Pituitary-Adrenal (HHA), Hypothalamic-Pituitary-Gonade (HHG). Evidence is found that endocrine hormones that have a role setting function of the elements of the immune system such as lymphocytes, macrophages, mast cells, etc. (Mosavat et al, 2013; Tartibian et al, 2010) .
Weight training and aquarobik exercise directly affect the HHA axis response (Hypothalamic-Pituitary-Adrenal) which is a biomarker of stress. This activity reflects the interaction of axis that runs on immuneneuroendocrine system in the body. Adrenal hormones are already becoming a popular tool for health practitioners to evaluate pathobiology of fatigue, lethargy, and insomnia. The emergence of adrenal imbalance can be a signal or alarm that the body functions that is declining. Products adrenal gland is known to work affects almost all body functions, from energy production to control inflammation. Hormones, cytokines and molecules are related to signaling molecules to bring change stress response regulation, the intensity of the immune function, energy metabolism, growth, and reproductive functions (Holmes et al, 2010) . The pattern of biological response to stress by axis HHA or adrenal glands, in principle, can be divided into pattern of acute and chronic patterns. Acute Stress has pro-inflammatory Figure 4 . Integration of the Stress Response by the Hypothalamus (Sherwood, 2001) effects, is mediated by mast cells with the ability to set the blood-brain barrier (BBB), and is so vulnerable to inflammation in the brain (Vink et al, 2013) . The presence of acute stress causes the activity of the periventricular nucleus (PVN) of the hypothalamus increases. Then stimulate the release of CRH, and this moment is with increased catecholamine activity. CRH stimuli on kortikotrof cells in in hipofise and stromal cells in the adrenal cascade through the flow of the JAK / STAT which can be seen with the active protein Fos / Jun who are switching on cellular activity. These stimuli resultss in POMC and ACTH secretion, both systemic and local action and increase levels of cortisol (Deuster et al, 2005 ).
The cortisol in physiologic level is required for normal function of lymphocytes. It is given the cortisol receptor which is a cellular transcription factor. In an acute situation, the increase in cortisol levels is very striking, changing the distribution of lymphocytes and suppress the function of both humoral and cellular adaptive as fight and flight response. High levels of cortisol can achieve a 5-10 times. This is a mechanism to cope with stress (coping mechanism), then is followed back to normal ACTH. ACTH and cortisol dissociation is possible because of the "ancillary regulatory mechanism" (Liao et al, 2013; Deuster et al, 2005) . The needs of this stress hormone is to prepare the body in a physiological function for mobilization of muscular activity, supplying of glucose as an energy source of the brain and muscles, controlling inflammation and improving heart and lung function in addressing the critical state (Azizi et al. 2012) .
Prolonged rise in cortisol can interfere glucose metabolism in the hippocampus region of the brain that will result in their memory deficits. High levels of cortisol which are consumed constantly can cause neuronal injury due to the ability of cortisol to trigger programmed cell death, both apoptotic and non-apoptotic (Haussmann et al, 2007) . For elderly, it can be seen through the cognitive deficits and executive dysfunction that the damage which be exacerbated by aging or other damaging factors related to the stress on cells, such as adaptation to autophagy and a reduction of cell function (Sorichter et al, 2012; Moore et al, 2005) .
Conclusion
The increase level of cortisol is a good indicator for someone who is experiencing chronic stress or repetitive stress because chronic stress suppresses the body's immune system as a result of the effects of cortisol. Cortisol secretion during exercise is influenced by the intensity and duration of exercise, but it is also influenced by the fitness status, nutritional status, and diurnal rhythms. In general, moderate to high intensity exercise with long duration will further increase cortisol levels as compared to low intensity exercise of short duration
